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Pile Capacity Guide

" COLUMN DESCRIPTION METRIC us
Top elevation of soil strata Given on boring log sheet m ft l
2 Bottom elevation of soil strata Gwven on boring log sheet m ft "
3 Soil Strata Thickness, T (1)-(20 m ft
4 Soil Cohesion (¢ = q,/ 2} q, given on boring tog sheet kN/m? tsf
5 Soil Friction Angle, @ obtained from SPT or given =& deg deg
6 Wet Soil Unit Weight, v, (on iog sheetiif not, use .060 TSF kN/m? tcf
7 Submerged Soil Unit Weight, v,,, (6} - (y+,0)] kN/m? tcf
YH,0 = 9.807 kN/m® YH,0 = 0.0312 tonfft®
8 Thickness * Soil Unit Weight, T * vy kN/m? tsf
(3) * {For Scils Above the Water Table Use {6)
{For Soils Below the Water Table Use {7)
9 Effective Vertical Overburden Pressure at the Soil | kN/m? tsf
Strata Interface of Depth Z, 0, srowsint@)
10 Average Effective Vertical Overburden Pressure kN/m? tsf
for Each Soil Strata, o, '
(10) =[[Olyn, + Glpen. 11 / 2] -:?t)eo.,,-,
11 Coefficient of Lateral Stress, K prc & Timberk = 1.3 - —
Steel Fipe & Step-Tapered K = 1.0
12 Tan ¢,  tangent of (5) - -—
13 0,..KTang, (10 * (11) * (12) kN/m? tsf
14 Friction Limit, f, kN/m? tsf
SEE FIGURE 2
15 Limiting Pile/Soil Adhesion for Cohesive Soils, C, kN/m? tsf

Pile Perimeter,P
{Sq. Ft./Ft.)
Tip Area, Ay,

Figure 2A/2B Type A = concrete , Type B = steel

Pavement & Geotechnica! Design Section

PILE DATA

Timber  14"Sg. 16"Sa. 18"Sa.  24"Sg. 14"Rd. 16"Rd. 18"Rd.
2.62 4.66 5.32 6.0 8.0 3.66 4.18 4.71

- 1.36 1.76 225 4.0 1.06 1.38 1.77




Pile Capacity Guide

{19} + (26)pew -+ 1

COLUMN DESCRIPTION METRIC | US "
16 Pile Surface Contact Area for Each Soil Strata, A, m? ft? H
{p) * (3) pile perimeter * depth
17 Frictional Shear Stress, q, kN/m? tsf
Cohesive: g, = c,, us
Cohesionless: Qg = use the iesser value of (13) or (14)
! 18 Frictional Resistance, f,. (16) * (17) kN tons
19 Ultimate Skin Resistance, P; kN tons
Z {18) for each soil strata {
20 Bearing Capacity Factor, N, Figure 7 - -
21 Alpha Coefficient, @ Figure & -- —
22 Bearing Pressure in Cohesionless Soils, (a*N,*0, kN/m? tsf
[{27) * (20) = (9}
23 Maximum Unit Pile Point Resistance kN/m? | tsf |}
for cohesliionless soils Fig. B-A, 8-B
24 Cohesive Bearing Pressure (see fig. kN/m? tsf
[(4}*N_ + (9)]  for D/B>4,N, =9 /ZERO FOR COHESHIONLESS SOILS)
" 25 Bearing Pressure for Cohesionless Soils, q, kN/m? tsf
pick smalier of {22) & {23} for cohesionless soils
26 Ultimate Bearing Resistance, P,, kN tons
(25) or (24}* A, See Pile Data for A,
ToTtAL  Resistance, P, kN tons

Pavement & Geotechnical Design Section



Figure 1

STATIC PILE CAPACITY
FORCE DIAGRAM

(Equ. 1)




Figure 2

FRICTION LIMITS, £,
SOIL TYPE CONCRETE PILE STEEL PILE
Clean Sand 1.00 0.75
Silty Sand 0.75 0.65
Clean Silt 0.60 0.50
Sandy Clay, 0.40 0.40

Clayey Silt
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FIGURE 3-A-

METRIC
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Relationship to Correct SPT N-values for Overburden Pressure (Bazaraa, 1967)
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FIGURE 3-B

U.S. SYSTEM
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Reference: Based on'1967. Bazarsa, The Lise of

Where: N’ = Corrected SPT Blow Count

N = SPT vaiue -

P,= Existing effective vertical overburden: pressure
* = Suggested Maximum Value

FIGURE 12 CORRECTING SPT (N) BLOW COUNTS
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Standard Penetration Test for Estimating
Setlement of Shallow Foundation on Sand.




¢ vs.SPT (N)
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® vs.SPT (N

LT TR R N S S S S N SR DR
e T R S O S O O O A
E T B T P S S S S R
43_ ....................................................
e e e R Ik IR RIS
0 39 — ‘- Lot
- L
x
O
Lu37__ .......................................................
- a
< N 4 S A
— 35"""7"."."."."-"."."-".".".' D S S T e
_ 33
- < e e I Y G I P I I PN
— 29_. ....................................................
— b B T Y T P
- S e e s s B o

0 2 4 6 8 10121416 182022242628 30323436 38404244 46 4850
SPT (N') (BLOWS/FT)

\ DOTD-PAVEMENT & GEOTECHNICAL DESIGN

1 SLOAD PROGRAM U.S. SYSTEM

! URE 4-B



g 3UNOI4

SWALSAS 'S'N B J1413IN - Wvi90MNd avO13Ild

NOIS3Q WOINHD3L039 % INIW3AVd-aLoa v

(s33¥930Q) 9 ‘NOILOMNS TYNYILNI 40 J1ONV
G € v 6 L S ef e 62 12 gz £ 2 61 Ll G

€0

o

S0

90

L0

80

“ ) “ “ . ._ “ _. H “ ” “ . “ 60
AN3IDI44300 VHA TV ~o

(2261 's3M08 a3idiaow)
ST1OS SSFINOISTHOD HO4 FTONY TVYNOILDHA
Q?( hzm_o_._m_moo_,qt.._._( 7.Uﬂ>>.U.ﬂ SN T | | _



414

L 3HNOI4
SW3LSAS 'S'N ? JOHLIN . WvH¥90Yd avo13id

TVYONIHO31L039 % LNFWIAVY-ALOQ V)

(S33493d) § ‘NOILOIYA TYNYILNI 40 TT1ONY

— 0}

— 00}

000'}
DN "HOLOVd ALIOVAVO ONIYvYaE

(226} 's31MO8 Q3i4lIA0N)
| | 1B RO DY LIS WO CNIE . g ¢ UV, ST | ] I 1 ]



RELATIONSHIP BETWEEN MAXIMUM UNIT PILE POINT RESISTANCE
-~ AND FRICTION ANGLE FOR COHENSIONLESS SOILS

LIMITING UNIT POINT RESISTANCE (kN/M*2) (Thousands) %’“M
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_ RELATIONSHIP BETWEEN MAXIMUM UNIT PILE POINT RESISTANCE
AND FRICTION ANGLE FOR COHENSIONLESS SOILS
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BEARING CAPACITY FACTOR, Nc

FOR FOUNDATIONS IN CLAY
_ (SKEMPTON, 1951)
BEARING CAPACITY FACTOR, Nc
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"ExaMPLE "

SHEET __|

oF _I_

PARISH: _LASALLE , Pile Capacity Worksheet ENGINEER; R.J.T.
'ROUTE: _BAYou_FuMwY Louig __ DATE: _2-15-95
BORING: L 2 y
Wmdﬁ_oz" PILE TYPE: __/¢4_ FRPC. DES. LOAD (DL): _S5.0 PILE PERIMETER (p):__ 467 ++
LOCATION: PILE LENGTH: (25x DL): (38,0 Tows AREA OF PILE TIP (A ) _/- 36/ £42
m.,m Soil Strata Soil Properties Cohesioniess Friction mwﬁm..w:@ Friction Resistance Cohesionless Bearing n%hﬁ“_um R amm.wmﬁ M.ﬂma Tol
M‘b&u | 2 3 41516 7 8 9 tO Ity 12 15 16 17 18 19 20 21] 22 23 24 25 26 2
% qmo_wémﬂ. T | @Y |Yew| TX¥ | 00 | g | K |Tand|agiKTand Co | A % & ] Po] NojafaNg| Gm [cNevas| 90 | P | P
_ | 179.6 | 76.6 | = 27| .06 |.n23).084 |.084 | 042 /3| .75 - I40l| .24 | 57 | .57 90 |(-70] 5.2 | im0 53 722

2 |76.6 les.e | 1 29°| .06 |,028|.308 | 292 | 238 | /.3 .55 — £1,27] 170 | 873 9.3 22 | .s4| e&.) 6.8 &.1 8.3
13 leso leze | 2 21°|.06 |.028 |.084 |, 476 | 424 | 1.3 | .00 — 01| 233|974 140 | 24 | 50| 8.9 |2, 70 | og
4 |26 |57 | 5 32°| w5 leed |14 |.e10 |.546 |12 | 62 - 1233 .44 | 10.27|2927| 40 |.s¢| 12.8 | 1z.0 120 | 1.2
mr S |s726 |sz.6 | 5 277 06 |.028]| .14 |.756 |.686 1.3 | 75 — 1232 669|562 3989 55 |.70 | 92 & |icoo 476 {64.8 | g
. 6 5206 (476 | s 2| 06 |o28 | /¢ |.890 |.826| 1.2 | .67 - 23.3| 72 16.81 {5670] %6 |.e0| z0.) 40.0 30.) |40.9 ol
‘ T (4976 |26 | 5 2| o6 |0z8], 14 [.036] 966 | /.2 | 6D - 23.3 | .75 1720|7920} 24 | . s2 182 | 71 71 g, 7 Gp
B |26 (276 | 5 32" O | o28|.14 |1.176 |/ 106 | 1.3 | .62 — 23.3 | .75 (1750|170 | 4o |.s4| 254 | 2.0 120 | /6.2 | 254
' 9 |z7.6 |376 | £ 27| .06 o028 4 1316 L2961 /.3 | ,75 - 2331 .75 |17.50 |19.2 %o 70 | 82.9 | 100.0 82.9112.8 | 14
10 |22.6 |27.6 | & | 20 06 |,028 | /4 |1, 456 27 [22.2 1,27 | g.30]| NS S = 4./ £.6 | 8.
Il 276 |226 | 5 |.0 O o028 [ /¢ |59 do 1Z3.30 .10 | 233 | n7g| - 2 so 2.4 | 129
121226 |76 | 5 |75 26 loz28 | I+ 1730 4S 1233 4€ |10.51]i28.2 — 8.499 e | 141,
131176 (126 | £ |.as 06 |.028) /% |1.876 45 [ 233 45 ljosifizgs| - 7.53 12.9 | /51,
N4 126 | 7.6 | 5 | .85 00 |,oz8) /4 [2.0!b 45 [ 22.2] 45 (1051|1493 - 7.66 j2.)
L5

16

|7

18

19

wrmo

ADJUSTED P, FOR WEIGHT OF PILE: vﬁ =P, -W_ Wrp = x L2l £4° x 20 &4 Weoy = 87.6 ,%rfw\hx _.wm._ % 677+

W, =d."A, ,_./ L = 2o f “roe = 2.0 TONS Waoy = 40 TONS

Weor =07 A, oPTiomal” | = WromaL = 6.0 TONS

w

it

/

w + W.

Pt - js2 - 40 =
ADIT

/46.0 ToMs




